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Abstract
Background
Hospitals had been confronting greater incentives to prevent Hospital-Acquired Pressure
Ulcers (HAPUs). HAPU rates had increased in the Intensive Care Unit (ICU) at an academic
hospital over the past six months, especially regarding device related HAPUs.
Objectives
The primary purpose of this project’s implementation was to decrease the number of
HAPUs in the ICU by 50% within a three-month timeframe. Secondary objectives were to
achieve scores of 100% in terms of compliance with the Registered Nurse (RN) education
module, post-test scores, and documentation.
Methods
This was a Quality Improvement (QI) project involving adult patients in the ICU of an
academic hospital. A five-step model for HAPU prevention called SSKIN was implemented and
expanded to SSKIN’D to include devices. This involved 1-month of pre-intervention data
collection, implementation of the SSKIN’D educational intervention, and 1-month of postintervention data collection via documentation audits.
Results
There were more HAPUs in the post-intervention period relative to the pre-intervention
period (13 vs. 12). The number of HAPUs per 1,000 ICU patient days declined between the preand post-intervention periods, from 12.6 to 11.2. Only 63.9% of RNs ultimately received the
SSKIN’D training.
Conclusions

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

6

The analysis showed the incidence of HAPUs was not statistically different before and
after the intervention (p = 0.77). Not all RNs having received the SSKIN’D education may have
contributed to the limited observed clinical impact of the intervention. Other major limitations to
this project included the COVID-19 pandemic, a malware attack, and a lack of consistent
staffing.
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Introduction
Device related Hospital-Acquired Pressure Ulcers (HAPUs) have accounted for over 30%
of all HAPUs (Managing, 2018). Medical devices include feeding tubes, catheters, oxygen
delivery devices, orthopedic devices, among others (Managing, 2018). These are generally
considered a medical necessity in almost every hospitalized patient, and especially so in the
Intensive Care Unit (ICU) setting (Managing, 2018). Factors such as impaired perfusion,
sensation, incontinence, moisture, ability to communicate, mobility, nutritional status, and
hydration status have put patients with these devices at high risk for the development of HAPUs.
While the incidence of traditional HAPUs has been decreasing, the incidence of device related
HAPUs has been on the rise (Baharestani, 2013). HAPU rates had increased in the Intensive
Care Unit (ICU) at an academic hospital over the past six months, especially regarding device
related HAPUs. Therefore, a project aimed towards the development of an evidence-based
intervention to reduce the incidence of HAPUs by 50% over the next three-months became
imperative.
Background and Significance
The Centers for Medicare and Medicaid Services (CMS) instituted a nonpayment policy
for hospital-acquired conditions such as HAPUs in 2008 (Padula et al., 2015). The U.S.
Affordable Care Act furthermore instituted payment reform for hospital-acquired conditions such
as HAPUs (Padula et al., 2015). As a result of these legislative changes, hospitals had been
confronting greater incentives to prevent HAPUs so that they could improve their patient
outcomes, raise hospital reimbursement, and avoid financial penalties (Padula et al., 2015).
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The growing practice gap regarding HAPUs at this organization was found to be due to
multiple factors including lack of standardized documentation practices and resulting
management protocols for HAPUs. This was also despite the implementation of a wound staging
phone application offered at the hospital called Tissue Analytics® (TA) that the hospital had
previously put in place to try to help reduce the incidence of HAPUs. This project was predicted
to bring about consistent documentation practices within the electronic medical record (EMR)
and TA, resulting in a HAPU reduction of 50% over the course of three-months and additional
financial improvements. The project implemented and evaluated an ICU-based HAPU
prevention bundle aimed towards high acuity adult patients in the ICU over three-months.
Reducing the incidence of HAPUs had the potential to improve financial and organizational
sustainability and improve patient outcomes. This initiative aimed to target these incentives by
reducing the incidence of HAPUs overall.
Needs Assessment
An evaluation of the strengths, weaknesses, opportunities, and threats via a SWOT analysis
helped to propel this initiative forward (Table 1; Table 2).
The greatest strength of this organization was its access to funding, resources, and
technology. As a teaching hospital, this organization was dedicated to healthcare education,
research, and technological advancement and was therefore a leading organization in these areas.
For example, this was the first hospital in the U.S. to use OpenSight® Augmented Reality
System for pre-operative surgical care for improved surgical accuracy and briefer operation
times, which ultimately led to better patient outcomes (The Center, 2019). Many healthcare
providers were drawn to this organization since they were a teaching hospital. This hospital
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provided a unique opportunity for new graduates and providers eager to learn in a high acuity
setting. The high number of new graduate providers ensured an active and engaged staff. The
leadership team was strong because they were motivated to improve care. This was evidenced by
their willingness to take on students that wanted to intervene and implement Quality
Improvement (QI) initiatives like this. The leadership team were undaunted by change agents
and were eager to improve their evidence-based practices rather than feeling threatened by the
possible criticism that could ensue as a result. Other strengths of this organization included an
excellent new graduate training program, Registered Nurses (RNs) that were certified in critical
care, and a passion from leadership in the prevention and management of HAPUs in the ICU.
The biggest organizational weaknesses appeared to be the stagnant organizational culture.
The visible artifacts that demonstrated this included a lack of utilization when it came to basic
nursing skin and wound care assessment, technology underutilization, and a failure to
communicate amongst the multidisciplinary team. This was demonstrated recently when a
patient developed an unstageable device related HAPU on the center of their face from a BiPAP
mask that both RNs and Respiratory Therapists (RTs) were responsible for monitoring. This
wound went unassessed, undocumented, and unreported for days. This highlighted a lack of
consistent integumentary system assessment documentation being performed by RNs, RTs, and
other providers. The visible artifacts were the lack of documentation, the failure to use TA, and
the failure to communicate about this amongst multidisciplinary colleagues and the leadership
team. The three levels of cultural impact could be evaluated using Edgar Schein’s organizational
culture and leadership concepts of artifacts, espoused beliefs and values, and basic underlying
assumptions (Edgar, 2013). The espoused beliefs and values also played a role here as staff
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members reported that events like this occurred because of the difficulties in caring for high
acuity patients and understaffing. Basic underlying assumptions also included the fact that RNs
culturally felt the need to focus on other areas of the body that appeared to be more vital such as
airway, breathing, and circulation, and therefore failed to prioritize the issue of skin altogether.
Therefore, there was a need to improve the culture to educate and emphasize the importance of
basic nursing assessment, utilize technology, enhance multidisciplinary communication, provide
appropriate staffing, and prioritize skin. Necessary expertise was often lacking because of the
influx of new graduate professionals. Both capacity and workforce were lacking as well as there
were often not enough beds or RNs to care for all the hospital’s patients. Patient boarding in the
hallways was a common practice. These boarding patients were often underprioritized and basic
skin care and assessment all too frequently fell to the wayside in these cases. Understaffing
played a role here as well. Nevertheless, the organization had adequate resources and funding for
this project as evidenced by their multiple wound care initiatives implemented simultaneously.
However, these projects were disjointed, and incomplete, with specialized attention still needed
to address device related HAPUs to achieve successful implementation and sustainability.
Magnet status attainment was the hospital’s greatest opportunity to grow and improve as an
organization. The American Nurses Credentialing Center (ANCC) recognized and accredited
certain hospitals as Magnet when they promoted high quality patient care, outstanding evidencebased nursing practice, and exceptional environments for RNs (Becoming, 2014). Hospitals that
gained the designation of Magnet increased their annual revenue by approximately $1,246,848
(Becoming, 2014). Magnet organizations also had better adoptions of national safety standards,
elevated support when implementing evidence-based practices, higher patient satisfaction
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ratings, and lower rates for patient mortality, falls, HAPUs, and hospital-acquired infections
(Why, 2020). This was consistent with the hospital’s strategic plan as they aimed to empower the
role of nursing overall and to achieve Magnet designation in the future. Part of the hospital’s
mission was to provide the highest quality of healthcare and achieving Magnet status would have
helped them honor that mission (About, 2019). One external change that could have impacted the
hospital was the fact that the state in which the hospital was located was anticipated to have the
largest surplus of RNs when compared to any other state in the U.S. by the year 2030 (Supply,
2017). As the environmental trend headed in this direction, staffing shortages could become nonexistent. This may improve staff retention and patient outcomes overall. This may additionally
raise the standards for direct patient care and wound care regarding HAPUs.
The biggest threat to this organization was the fact they were not a Magnet hospital, while
the competing hospitals in the surrounding area had Magnet status. For example, Georgetown
Hospital and Children’s National Hospital within the surrounding area both hold Magnet
designations (Find, 2020). The absence of status, revenue, and quality care that stemmed from
the lack of Magnet designation revealed a major threat to the future of this organization. The
financial loss from failing to attain Magnet status interfered with the Institute for Healthcare
Improvement’s (IHI) Triple Aim measure “per capita cost” (IHI, 2020). This challenge could be
turned into an opportunity as this hospital could gain a competitive edge in the future if they
eventually attain Magnet status. An additional obstacle that this hospital faced was that of
impending lawsuits from poor outcomes related to inappropriate HAPU prevention and
management. This could also lead to low public opinion from the surrounding community in the
future as it may affect the IHI Triple Aim measure of “patient experience” (IHI, 2020). Other
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obstacles included the lack of seasoned leadership as the hospital only just recently hired a new
Chief Nursing Officer (CNO). An external force that affected the organization was the Triple
Aim measure of “population health” because the hospital was located right in the middle of a
major city, which led to a surplus of high-acuity patients (IHI, 2020). The changing healthcare
landscape also played a role because healthcare expectations and practices, along with
government reimbursement were all evolving because of the changing political landscape and
healthcare plans in motion.
The main organizational barriers to successful implementation of the Doctor of Nursing
Practice (DNP) project of planned change included the internal weaknesses of a stagnant
organizational culture, understaffing, novice clinicians, poor communication, lack of skin
prioritization, technology underutilization, and lack of leadership focus, along with the external
threats of competing hospitals, failure to achieve Magnet status and the benefits associated with
this designation, unseasoned leadership, high acuity patient populations, and the changing
healthcare and political landscape. The organizational facilitators to successful implementation
of the DNP project of planned change included internal strengths of funding, resources,
technology, eager staff impassioned for learning, strong leadership, critical care certified RNs,
and a superb training environment, along with upcoming external opportunities such as the
attainment of Magnet status and the anticipated surplus of local RNs. Ultimately, to ensure the
organization’s health and success, internal strengths needed to be maximized to seize available
external opportunities, while internal weaknesses needed to be overcome, and external threats
mitigated.
Problem Statement
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Patients and families have suffered the long-term negative consequences of HAPUs
through prolonged hospital stays, financial burdens, medical complications, and lives lost. Many
studies have documented the value of implementing hospital-wide initiatives to address the rates
of HAPUs (Murray et al., 2013; Coyer & Campbell, 2017; Donovan et al., 2016; Gray, &
Giuliano, 2018; Kayser et al., 2018; McNichol et al., 2015; O’Toole et al., 2017; Still et al.,
2013; Tayyib & Coyer, 2017; Zaratkiewicz et al., 2010). These studies have documented
different approaches to reducing the incidence of HAPUs through focusing on different risk
factors such as surface support, skin inspection, mobility, incontinence, nutrition, and devices. A
needs assessment conducted at this hospital showed an increasing incidence of HAPUs in the
ICU over the past three-months. Implementation of this HAPU bundle aimed to decrease the
number of HAPUs by addressing these individual risk factors for HAPU development through a
skin care bundle called SSKIN’D. SSKIN’D aimed to reduce HAPUs by 50% over the course of
three-months within the ICU.
Aims and Objectives
The aim of this project was to develop an evidence-based intervention that would
improve health outcomes for adult ICU patients at this organization by reducing the incidence of
HAPUs by 50% over the next three-months, eventually leading to the dissemination of the
evidence-based intervention throughout the rest of the hospital, and sustainable practice changes
for the future. The aims were intended to be met through an extensive literature search, an
institutional assessment of knowledge gaps, identification of best practices, bundle project
implementation, project evaluation, and project dissemination over three-months.
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The primary objective of the overall intervention was to decrease the number of HAPUs
in the ICU by 50% within a three-month timeframe. Secondary objectives were to achieve 100%
compliance with completion of the mandatory RN education module, scores of 100% on the RN
module post-test, and to attain a target goal of 100% compliance with mandatory RN
documentation through TA and the EMR every shift per the SSKIN’D protocol over the course
of three-months. SSKIN’D specific goals included making sure that patients had the right surface
support, early skin inspection and early detection of skin abnormalities, keeping patients clean
and dry, providing patients with appropriate diets, and checking under and around devices every
shift over the course of the three-month intervention.
Review of Literature
The question that this QI initiative aimed to answer was: Among adult ICU patients, what
was the effect of a skin care bundle intervention when compared with usual care on the incidence
of HAPUs over the course of three-months? The studies included in Table 3 helped to guide the
development of this intervention. The intent for this QI project was to improve the incidence of
HAPUs and especially device related HAPUs as these had been shown to form faster than nondevice related HAPUs (Kayser et al., 2018). While some of the data derived from this literature
review was based directly on studies regarding device related HAPUs, pertinent data had also
been gathered from studies on other closely related topics such as non-device related HAPUs and
Incontinence Associated Dermatitis (IAD). While focused on slightly different related issues, the
interventions could have been applied similarly to device related and non-device related HAPUs
as well. In fact, it was especially important to address moisture within the skin care bundle as
IAD was an independent risk factor for HAPUs (Gray & Giuliano, 2018; Coyer & Campbell,
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2017). Skin care bundles have demonstrated great successes in reducing the incidences of both
HAPUs and IAD (O’Toole et al., 2017; Coyer et al., 2016; Tayyib & Coyer 2017). Several
studies have further suggested the benefits of utilizing the EMR and documentation to decrease
the incidence of HAPUs (Donovan et al., 2016; McNichol et al., 2015; Zaratkiewicz et al., 2010).
While some recommended doing this merely by creating specific documentation standards,
others recommended doing this by developing algorithms within the documentation system to
help guide users and trigger subsequent intervention steps (Donovan et al., 2016; McNichol et
al., 2015).
The bundle developed by the ICU at this organization was called “SSKIN’D” which was
a five-step structured model based on some of the safety actions that were recommended by the
Joint Commission and the Health Research and Educational Trust (Quick, 2018; Preventing,
2017). This bundle took individual elements from each of these studies to address the specific
concerns of surface support, skin inspection, keeping patients moving, incontinence, nutrition,
and devices based on the existing SSKIN bundle (Brotherton, 2015; Campbell, 2016; Norris et
al., 2015). The decision to add the element of devices and modify the traditional SSKIN bundle
to SSKIN’D was based on the literature review and needs assessment performed at the hospital
that both highlighted the undervalued issue of devices in the development of HAPUs (O’Toole et
al., 2017; Kayser et al., 2018).
EBP Translation Model
The evidence-based translation model being used to implement this initiative was the
Iowa Model (Figure 1). To preface the intervention, the DNP student first identified triggers and
opportunities for growth and change within the organization (The Iowa, 2015). The purpose was
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then stated in the form of the study question and identified as a priority issue at the organization
(The Iowa, 2015). A team was formed between the ICU educator, ICU charge RN, wound care
team, and DNP student (The Iowa, 2015). A review of the literature was conducted by the DNP
student to assemble, appraise, and synthesize the body of evidence (The Iowa, 2015). Evidence
to support the intervention was deemed sufficient and this paper was intended to outline the
attempted practice change (The Iowa, 2015). If this intervention had been deemed appropriate
for adoption into practice, it would have been integrated and sustained as practice change and
disseminated more widely throughout the rest of the hospital (The Iowa, 2015).
Methods
This was a QI project using a pilot study design where a skin care bundle intervention
called SSKIN’D was implemented in the ICU of an academic hospital in a major metropolitan
city. The design of a pilot study was chosen for this project because it was a cost-effective option
to first trial the intervention in a smaller setting. Had the project been deemed unsuccessful, the
negative consequences of the intervention were limited. This method was chosen to help identify
the areas of concern, determine if the intervention was appropriate, and determine the feasibility
of the intervention on a small scale prior to implementing the intervention on a larger scale. A
one-month review of data on HAPUs was conducted amongst the ICU to determine existing
issues and barriers. The implementation of the project followed the LEAN approach of “plan, do,
study, act” (Figure 2).
Setting
This project took place in a teaching hospital and Level I American College of Surgeons
(ACS) verified trauma center located in a major metropolitan city (The Center, 2019). There
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were four separate ICUs within the hospital, and they treated over 2,000 patients annually. The
intervention took place across all four of these ICUs. The population was the admitted adult
patients in the units over a three-month timeframe within the context of the inclusion and
exclusion criteria described below.
Participants
The sample size was the same as the patient population given the use of convenient
sampling. This was calculated by looking at the number of admissions to the ICU during the
three-month timeframe. This was an estimate based on the number of beds in the ICU and how
full the units remained at capacity over the three-month timeframe.
The project participants consisted of adult patients in the inpatient ICU at an academic
hospital in a major metropolitan city over a three-month timeframe. The inclusion criteria
included patients 18 years old and older in the ICU. Exclusion criteria included end-of-life
comfort care patients and wounds that were present on admission (POA).
Recruitment
Patient recruitment was done via convenient sampling with adult patients being seen in
the ICU over the designated three-month period.
Consent Procedure
Upon admission to the hospital, patients were required to sign an admission package
which contained a consent form agreeing to be treated by the hospital. The methods used within
this study were covered within this initial consent form. No additional informed consent tool was
needed for this project.
Risks and Harms
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There were no major ethical issues within this project given that this was a QI study. Data
was blinded and secured on-site at the facility within the computer system called Cerner. This
system was consistently locked, and always protected. Data was only evaluated by designated
trained individuals such as ICU staff, the wound care team, and the DNP student. No specific
patient health information was included within the study. The study underwent a human subject’s
determination via the hospital’s Institutional Review Board (IRB) as this was the same IRB that
was utilized for research conducted within the hospital.
Costs and Compensation
The cost of HAPUs throughout the hospital per day prior to the implementation of TA
was $23,684.21 (GW, 2020). After the implementation of TA, the cost per day dropped to
$4,605.26 (GW, 2020). This improvement was despite the inconsistent utilization with the
technology. This project was predicted to bring about consistent HAPU reductions and resultant
financial improvements. One study that implemented the SSKIN initiative that this intervention
was based upon, experienced an 83.5% reduction in costs despite the use of the intervention
materials and nursing time costs (Norris et al., 2015). The anticipated cost-saving for this
intervention was even higher considering that this project added the “D” element for devices to
the SSKIN protocol. The budget needed to complete this project was $0 as it was run and
monitored by the DNP student, along with the already employed hospital staff. Furthermore, the
surveys and educational PowerPoint utilized were self-developed for free and the educational
platform was already established within the hospital (Figure 3). The costs for this educational
platform had already been paid for. RNs needed to complete the education component and
surveys on their own time, but they were compensated for this time. Upon hire, RNs were
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already allocated compensated days for education and therefore the education for this
intervention was done using that same time. No additional paid time was provided. TA was also
already available at the hospital and therefore no additional costs were incurred to continue its
use. The Braden scale was a free tool that the hospital already had in place within its EMR. No
additional costs were associated with its use.
Project Interventions
The procedures and activities that the project involved included an assessment of preintervention data, mandatory educational training for RNs, implementation of the SSKIN’D
bundle on the unit, and evaluation of compliance via daily and weekly documentation audits
(Figure 4).
Pre-intervention data was pulled directly from TA and the EMR. TA was a
documentation software used throughout the hospital to document photos of skin abnormalities,
HAPU stages, and skin descriptions. This information populated directly into the EMR. RN
documentation audits were performed to gather data based on the existing standards of care over
a one-month timeframe. These same data sources were evaluated after the implementation of the
intervention to compare data pre- and post-intervention. The data compared pre- and postintervention included the variables of the patient’s age, sex, race/ethnicity, weight, Body Mass
Index (BMI), primary diagnosis, past medical history, hospital length of stay, location from
which the patient was admitted into the hospital, disposition post-hospitalization, COVID-19
status, Braden scale score, Richmond Agitation-Sedation Scale (RASS) score, Glasgow Coma
Scale (GCS) score, Confusion Assessment Method (CAM) score, HAPU stage, surface support
in place, skin inspection description, wound measurements performed, mobility status,
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musculoskeletal interventions performed, incontinence status, incontinence devices in place if
needed, diet, devices in use, device care, and wound care (Table 4).
One month was allocated to fully implement the intervention. Pre-test surveys were given
to RNs to assess their understanding of HAPU management and the SSKIN’D bundle (Figure 5).
Then, RNs were required to complete mandatory training on the educational platform,
HealthStream. This training discussed HAPU management and the SSKIN’D bundle. RNs were
then asked to complete a post-test to determine their understanding of HAPU management. A
score of 100% on this post-test was a mandatory requirement for all ICU RNs.
After this training was administered, the SSKIN’D bundle went live for one month. The
SSKIN’D documentation bundle was a five-step structured model aimed at improving the
processes of care and patient outcomes. The SSKIN’D bundle was based off the already wellknown SSKIN model (Campbell, 2016). SSKIN was a known five-step structured model that
aimed to eliminate avoidable HAPUs (Brotherton, 2015). This stood for surface, skin inspection,
keep your patients moving, incontinence/moisture, and nutrition/hydration (Brotherton, 2015).
However, at this specific hospital, device related HAPUs had become a chief concern. Therefore,
at this hospital the intervention used the SSKIN model with the addition of a “D” for devices.
This was implemented by initially reviewing the existing policies pertaining to daily skin care.
Then, the SSKIN’D bundle policy was developed, along with tracking audit tools. Upon
implementation, ICU RNs were educated on how to properly document within the EMR and TA.
ICU charge RNs audited charts to ensure that the SSKIN’D bundle was being utilized, meaning
that documentation was being done in a standardized way and necessary wound management
was performed in accordance with the bundle results.
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To address surface within the SSKIN’D bundle, the goal was to ensure that patients had
the right support. A Specialty Bed Algorithm was developed by the wound care team at the
hospital for RNs to implement the appropriate surface support for patients (Figure 6). The
utilization of this surface support was to be documented within the EMR. The surface support
being used was expected to be discussed during multidisciplinary rounds and this was further
verified upon chart auditing.
Skin inspection within the SSKIN’D bundle was verified upon chart reviews of RN
documentation based on their completed assessments. RNs were expected to document any
wounds that were POA within TA. They were also expected to document any HAPUs present in
TA every 12 hours. They were expected to comply with the “Four Eyes” initiative (Figure 7)
(Eliminating, 2020). “Four Eyes” required RN skin assessment by two RNs within four hours of
a patient admission, transfer, and/or when the patient had been off the floor for more than four
hours (Pressure, 2017). This was expected to be documented within a nursing note using the
phrase “Four Eyes done with __ RN.” If any HAPU was identified throughout this process, it
was expected to be documented within TA. The Braden scale was also expected to be
documented at least every 12 hours to help measure the risk of developing a HAPU (Mallah et
al., 2015).
Keeping patients moving as part of the SSKIN’D bundle was implemented and expected
to be documented within the EMR. RNs were expected to turn their patients every 1-2 hours and
if they were unable to do so, an appropriate reason was required to be documented and discussed
during multidisciplinary rounds to alert the rest of the care team. Endotracheal tubes (ETTs)
were expected to be rotated every two hours and documented. This was verified via chart audits.
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Incontinence and moisture was expected to be managed appropriately to be compliant
with the SSKIN’D bundle. A list of appropriate wipes, lotions, and cleaning supplies based on
different skin concerns were addressed within the educational PowerPoint (Pressure, 2020). RNs
were expected to document the incontinence and moisture management strategies they were
using based on the HAPU, and this was verified via chart audits. If incontinence and/or moisture
was becoming an unmanageable problem, then this was to be discussed during multidisciplinary
rounds to alert the rest of the care team.
The SSKIN’D bundle aimed to help patients maintain the appropriate diet through
documentation of nutrition consults, feeding assistance required, and dietary intake.
Devices were the added component of the SSKIN bundle to ensure that RNs were
checking the skin under and around devices every shift. Devices such as ETTs, Intravenous (IV)
lines, blood pressure cuffs, etc., were expected to be rotated and documented as such every two
hours. Tracheostomy sutures were required to be removed by the seventh day post-operatively as
well to ensure that the tracheostomy devices were not causing skin damage. Devices used were
expected to be chosen to appropriately accommodate the size of the patient. The need for skin
adhesives beneath devices were also assessed, implemented if necessary, and documented.
Multidisciplinary rounds were performed daily and during that time, bundle compliance was
expected to be addressed along with reviewing the daily HAPU report. HAPU tracking was
placed on the dashboard for staff to easily visualize. Chart audits using Excel generated audit
tools were implemented to ensure consistent RN documentation in the EMR and TA. Data
collection was completed via daily reviews of documentation within the EMR and TA. Every
Wednesday, “Wounds-day” was implemented. “Wounds-day” was a weekly audit on HAPUs
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that was developed by the wound care team at the hospital to ensure consistent compliance. At
the end of one month, the incidence of HAPUs post-intervention was compared to the incidence
of HAPUs pre-intervention. This data was once again pulled from TA and the EMR.
Measured Outcomes
The primary outcome measured was the reduction in the incidence of HAPUs by 50% in
the ICU over the course of three-months. The project’s objectives and aims were to reduce the
incidence of HAPUs. If this reduction in the incidence of HAPUs was successful within the pilot
study, then that would have provided support to disseminate this intervention throughout the rest
of the hospital. 100% compliance with mandatory RN education related to HAPUs using an
online educational module over three-months was a secondary outcome measured. 100% posttest scores after the completion of the module for all RNs was another outcome aimed to be met
over the three-month course of the project. 100% compliance with RN documentation in TA and
the EMR was an additional outcome that was measured over three-months.
Project Timeline
This project’s timeframe was initially projected to take place over the course of sixmonths with three-months of pre-intervention and three-months of post-intervention data
collection from the EMR and TA. As a result of a malware attack, data was compromised and
missing altogether for much of this planned data collection period. Therefore, the project was
forced to pivot and adjust to a three-month timeframe total to account for this interruption in data
collection.
The SSKIN’D intervention was employed in February 2021. This analysis compares the
incidence of HAPUs between a pre-intervention period (January 2021) and a post-intervention
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period (March 2021). Data from February 2021 was omitted in this analysis, as the intervention
was not completed until mid-way through the month.
Resources Needed
After an extensive literature review specific to HAPUs, the following tools and instruments
were used for this project: an educational PowerPoint, TA, a Specialty Bed Algorithm, the
Braden scale, the SSKIN’D bundle, “Four Eyes,” and Excel auditing forms. A 20-question pretest and post-test survey was self-developed by the DNP student specifically for this project and
approved by the ICU’s education and wound care team at the facility. These tests, along with the
educational PowerPoint were posted on HealthStream. The educational PowerPoint was also
self-developed specifically for this project and approved by the ICU education and wound care
teams at the facility (Pressure, 2020). The content of the educational PowerPoint was on the
significance of HAPUs, HAPU risk factors, assessing and measuring HAPUs, devices that lead
to HAPUs, the Braden scale, surface support and specialty bed recommendations based on the
Specialty Bed Algorithm, “Four Eyes,” the SSKIN’D bundle, and appropriate HAPU
documentation within the EMR and TA (Pressure, 2020). TA was an application that was already
in use as an assessment, monitoring, and documentation resource for RNs. Technological and
connectivity issues associated with TA had been prohibiting factors to achieving 100%
documentation compliance by RNs. The Specialty Bed Algorithm tool was a tool that was
developed by the wound care team at the hospital. This tool already existed but was not being
consistently referenced and utilized. The primary barriers to the utilization of this tool were RN
compliance because of decreased engagement and understanding of the significance of HAPUs
and a lack of accountability that the RNs were held to when they did not follow HAPU-related
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policies. This project intended to address these barriers by educating RNs on the significance of
HAPUs and holding RNs accountable by auditing their work and writing them up when they
were noncompliant with mandatory job requirements. The educational PowerPoint as stated
above addressed this tool (Pressure, 2020). The Braden scale was an evidence-based
documentation tool used to determine the risk for developing a HAPU (Mallah et al., 2015). It
has been used extensively for over thirty years and has a high reliability and validity with a
sensitivity of 61-100% and a specificity of 26-100% (Kring, 2007). The SSKIN’D bundle was an
implementation tool that highlighted the specific interventions of the project. The SSKIN’D
bundle was a self-developed documentation bundle that was developed by the hospital’s wound
care and ICU team. It was based on the evidence-based documentation bundle called SSKIN
(Campbell, 2016). One study saw a 95.3% reduction in avoidable HAPUs and a 100% reduction
in stage two HAPUs when using the SSKIN bundle (Norris et al., 2015). “Four Eyes” was an
evidence-based tool used to improve skin inspection within the SSKIN’D bundle (Pressure,
2017). In a study conducted at an 800-bed tertiary care academic medical center, the “Four Eyes”
tool was used over the course of six-months and resulted in better identification of HAPUs that
were POA from pre-intervention = 7 HAPUs POA to post-intervention = 18 HAPUs POA
(Salicki, 2016). The intervention also resulted in a decrease in HAPUs from five per month to
one per month (Salicki, 2016). Audit tools were self-developed using Excel to audit RN
documentation within TA and the EMR. These were tailored by the DNP student, the wound
care team, the ICU educator, and the ICU charge RN to address the components of the SSKIN’D
bundle.
Evaluation Plan
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The evaluation plan was performed by the intervention team including the DNP student,
wound care team, ICU educator, and ICU charge RN to determine whether the intervention was
successful. The DNP student evaluated the data collected from documentation audits and pulled
this data into a final report to demonstrate the results of the study. The study was critically
evaluated to identify what went well, what could have been improved, and what limitations
existed throughout the implementation process.
Data Analysis, Maintenance & Security
Data collection was performed using manual chart reviews gathered from the EMR and TA.
ICU charge RNs performed daily documentation audits using the Excel audit tool. The wound
care team performed similar audits every Wednesday during “Wounds-day” to ensure this was
done effectively. These audits aimed to ensure 100% compliance with RN documentation of the
patient’s age, sex, race/ethnicity, weight, BMI, primary diagnosis, past medical history, hospital
length of stay, location from which the patient was admitted into the hospital, disposition posthospitalization, COVID-19 status, patient’s Braden scale score, RASS score, GCS score, CAM
score, HAPU stage, surface support in place, skin inspection description, wound measurements
performed, mobility status, musculoskeletal interventions performed, incontinence status,
incontinence devices in place if needed, diet, devices in use, device care, and wound care per
protocol. While the patient’s age, sex, and race/ethnicity were required to be documented per
hospital stay, the other variables listed above were required to be documented at least once per
shift. Evaluation of this data was performed by the DNP student. The objective of reducing the
incidence of HAPUs was evaluated by comparing HAPU incidence and stage as documented by
the RNs. The objectives of education and testing compliance were evaluated by audits to ensure
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the education was completed on HealthStream. The objective of appropriate RN documentation
compliance within TA and the EMR every shift per the SSKIN’D protocol was evaluated by
chart audits that look at the variables listed above.
Data analysis was performed by the DNP student through an analysis of data collected from
TA and the EMR. Each of the variables listed were evaluated pre-intervention and postintervention. Convenient sampling and Chi-square statistics were utilized to measure whether
expectations were manifested within the actual observed data. Missing data elements were
documented as “Not Documented” within the Excel tracking sheet. This omitted documentation
was an additional limitation for this project.
Results
The outcome of interest in this analysis was the number of HAPUs per 1,000 ICU patient
days. The ICU patient days referred to the total number of patients occupying beds in an ICU
during the period. The aim of reducing the incidence of HAPUs by 50% over the course of threemonths was analyzed by looking at the incidence of HAPUs pre-intervention and postintervention. Ultimately, this objective was not met and there was not a reduction in the
incidence of HAPUs.
Figure 8 shows the frequency of HAPUs in the two periods of study. There were more
HAPUs in the post-intervention period relative to the pre-intervention period (13 vs. 12).
However, there were also more ICU patient days in the post-intervention period, due to both the
period being longer and a higher average daily census. The number of HAPUs per 1,000 ICU
patient days declined between the pre- and post-intervention periods, from 12.6 to 11.2.

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

28

Figure 9 analyzes the length of stay for HAPU cases in the pre- and post-intervention
period. The post-intervention period was directionally associated with a higher average length of
stay and a greater variability in length of stay. However, a T-test showed differences in length of
stay to be not statistically significant (p = 0.45)
Figure 10 compares staging of HAPUs in the pre- and post-intervention period. Staging
of HAPUs was similar between both periods. In both periods, nearly all HAPUs were classified
as either unstageable or as a Deep Tissue Injury (DTI).
Figure 11 shows Braden scores for HAPU cases in the pre- and post-intervention periods.
Although the Braden score was lower in the post-intervention period relative to the preintervention period, the difference was not statistically significant (p = 0.44).
Figure 12 shows the results of a Chi-squared analysis comparing the incidence of HAPUs
pre- and post-intervention. The analysis shows the incidence of HAPUs was not statistically
different before and after the intervention (p = 0.77).
Figure 13 shows a run chart tracking the effect of the intervention. The chart illustrates
how the incidence of HAPUs was relatively similar before and after the intervention and notes
the results of the Chi-Squared test. Interestingly, there was a notable decline in HAPU cases
during the month in which the intervention was being applied. It was unclear whether this
temporary decline was related the SSKIN’D intervention.
Mandatory RN education module completion and RN post-test scores were tracked
within the online platform HealthStream. Figure 14 illustrates the portion of RNs who were
reached by the intervention. Although the target was for 100% of RNs to receive the applicable
training, only 63.9% ultimately received this training. 60% of the staff were temporary traveling
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RNs during the timeframe of this project as opposed to permanent staff. Some RNs were trained
through the HealthStream website while others received training through in-person services.
Traveling RNs at this organization did not have access to HealthStream where the RN education
for this project was offered. Therefore, education for traveling RNs was limited to only in-person
in-services and not all traveling RNs were able to be captured using this method. Not all RNs
having received the training may have contributed to the limited observed clinical impact of the
intervention.
Discussion
Implications for Practice
The findings of this project revealed a lack of standardization of wound care practices
and documentation despite the educational intervention particularly in the areas of mobility
interventions for patients, frequent turning, wound/dressing care, “Four Eyes,” and
documentation within TA. The lack of documentation in these areas implies a practice gap
amongst RNs regarding these topics. This suggests that re-education for staff with a special focus
in these areas may improve wound care practices and subsequent documentation. Additionally,
incorporating the wound care plan in the daily multidisciplinary rounding note could provide a
check and balance to ensure wounds are addressed by involving the entire multidisciplinary
team. While this was being done in a minority of cases, this practice could be more consistently
implemented so that providers other than RNs could provide input.
Implications for Healthcare Policy
Inconsistent adoption of best practice wound care guidelines occurred at most institutions
because of lacking resources and infrastructure (Campbell et al., 2006). Therefore, modifications
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in healthcare policy could streamline education for RNs better outside of the individual
institution. For example, mandatory continuing nursing education hour requirements on wound
care education for licensure renewals of all RNs could standardize training on best practice
guidelines in wound care. Furthermore, requiring wound care rotations as part of mandatory RN
education in nursing schools could additionally improve the standardization of wound care best
practices amongst all new graduating RNs. This way traveling staff and permanent staff would
receive the same up to date education on wound care practices.
Implications for Executive Leadership
One of the key limitations of this project was the influx of traveling RN staff because of
the COVID-19 pandemic. The hospital had a policy where traveling staff were not required to
complete education on the platform HealthStream. This platform was where the education for
this project was provided. 60% of the RN staff during the timeframe of this project were
traveling RNs, meaning 60% of the staff were essentially guaranteed to not receive this training.
Mandating that traveling RNs receive organizational education through HealthStream upon hire
could potentially improve HAPU outcomes.
Implications for Quality/Safety
Another barrier to quality wound care and documentation became technological issues
with the TA system. During varying in-person in-services, RNs would voice having issues with
the TA system, inhibiting them from documenting the SSKIN’D bundle consistently. Therefore,
even if the motivation to comply was there, they were unable to meet the documentation
requirements being asked of them. These concerns were brought to the attention of the ICU
education team and the Information Technology (IT) team at the facility. Additional RN training
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specifically on the use of the TA system could improve the quality of the documentation being
provided by the RNs. Furthermore, correction of some of these technological issues by the IT
team could empower RNs to meet their documentation requirements.
Many RNs also continued to voice high acuity patients and understaffing as barriers to best
wound care practices and resultant documentation. Increasing RN to patient ratios with
additional bedside RN staffing could potentially address these perceived barriers and improve the
safety and quality of care. While hiring and employing additional traveling RNs was a solution to
this barrier, it is recommended to train these traveling RNs with the same wound care education
provided to permanent staff to ensure consistent patient care and documentation standards are
met.
Plans for Sustainability and Future Scholarship
While a significant clinical impact was not seen with the implementation of the SSKIN’D
intervention on a three-month scale, extending the education window for staff to receive the
SSKIN’D education may prove to be more effective. Additionally, providing this education to
traveling RNs either through the online platform of HealthStream or through alternative methods
may result in a more significant impact considering consistent RN education would be more
widespread throughout the ICU. Maintaining documentation audits on Wednesdays via
“Wounds-days” is sustainable and effective for tracking progress via Excel spreadsheets.
Conclusion
The analysis shows the incidence of HAPUs was not statistically different before and
after the intervention (p = 0.77). Despite the intervention, standardized documentation practices
continued to be insufficient within the areas of mobility interventions, frequent turning,
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wound/dressing care, “Four Eyes,” and documentation within TA. Further education specific to
these problem areas is recommended. Not all RNs having received the SSKIN’D education may
have contributed to the limited observed clinical impact of the intervention. Other major
limitations to this project included the COVID-19 pandemic, a malware attack, and a lack of
consistent staffing. Extending the duration of the study and ensuring that 100% of RNs receive
the education may potentially result in more significant improvements overall.
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Appendix A
Table 1
SWOT Analysis
(Problem)

(SWOT Analysis to identify a specific problem, list it here)

Strengths:



Teaching hospital and Level 1 trauma center



Describe your organizational setting.



Greatest strength  access to funding and resources



What is your organization’s greatest strength?



Strong leadership  that were ready and eager to work with students to



Do you consider your organization leadership team
strong? Why?



implement organizational change


Teaching hospital with an excellent new graduate training program  lots of

What does your organization offer to its employees that

active and engaged new graduates who joined the organization for an

make it worthwhile to belong to your organization?

opportunity of intense learning and skill-building

What’s in it for them?


Are your colleagues active and engaged?



Additional strengths



Advanced technology offerings  OpenSight® Augmented Reality System
and Tissue Analytics® phone application



Dedication to healthcare education and research  as stated in organization’s
mission statement
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(SWOT Analysis to identify a specific problem, list it here)


Lots of new graduates  high levels of engagement and enthusiasm



High rates of critical care certified RNs

Weaknesses:



Biggest weakness  stagnant organizational culture



What is your organization’s biggest weakness?



Improvements to be made  technology utilization, standardization and



What can be improved?

enforcement of basic nursing assessment, multidisciplinary communication,



What necessary expertise / manpower do you currently

and prioritization of skin management





lack?



Lack of manpower  understaffing

Does your organization have adequate resources for



Lack of expertise  influx of new graduate professionals

this project?



Adequate resources were present  utilization of resources was lacking

Additional weaknesses



Additional weaknesses  lack of streamlined focus with multiple competing
wound care initiatives going on simultaneously



Integumentary system assessment has been inconsistently documented by
both RNs and Providers

Opportunities:


What is your organization’s greatest opportunity?



Greatest opportunity  Magnet status attainment
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What environmental trends might impact your

(SWOT Analysis to identify a specific problem, list it here)


organization?


What external changes or factors present interesting

Environmental trends/external changes  surplus of RNs and consequently,
potential for improved staffing in the future



opportunities?
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Additional opportunities  onboarding of lots of new staff, many skin-related
projects pushed forward, and interest in nursing empowerment

Additional opportunities

Threats:


What is your organization’s biggest threat?



What obstacles do you face?



What are other organizations doing that yours is not?



What challenges can be turned into opportunities?



Are external economic forces affecting your



Biggest threat  competition with other hospitals and lacking Magnet status
(Magnet status attainment could be turned into an opportunity as well)



Other obstacles  lawsuits, low public opinion, decreased patient experience,
and unseasoned leadership



External forces  high acuity patients and changing healthcare and political
landscape that could potentially affect reimbursement

organization?


Additional threats

What needs to happen to ensure your organization’s
health and success?



Main organizational barriers  internal weaknesses of existing organizational
culture, understaffing, novice clinicians, poor communication, lack of skin
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(SWOT Analysis to identify a specific problem, list it here)
prioritization, technology underutilization, and lack of leadership focus, along
with the external threats of competing hospitals, failure to achieve Magnet
status and the benefits associated with this designation, unseasoned
leadership, high acuity patient populations, and the changing healthcare and
political landscape


Main organizational facilitators  internal strengths of funding, resources,
technology, eager staff with a passion for learning, strong leadership, critical
care certified RNs, and a superb training environment, along with upcoming
external opportunities such as the attainment of Magnet status and the
anticipated surplus of local RNs



To ensure the organization’s health and success  internal strengths need to
be maximized to seize available external opportunities, while internal
weaknesses overcome, and external threats mitigated
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Appendix B
Table 2
SWOT Analysis Extended

{Attributes of the organization}

Internal Origin

Strengths

Weaknesses



Teaching hospital and Level 1 trauma center



Biggest weakness  stagnant organizational culture



Greatest strength  access to funding and resources



Improvements to be made  technology utilization,



Strong leadership  that were eager to work with students

standardization and enforcement of basic nursing

to implement organizational change

assessment, multidisciplinary communication, and

Teaching hospital with an excellent new graduate training

prioritization of skin management



program  lots of active and engaged new graduates who



Lack of manpower  understaffing

joined the organization for an opportunity of intense



Lack of expertise  influx of new graduate professionals

learning and skill-building
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Advanced technology offerings  OpenSight®



Augmented Reality System and Tissue Analytics® phone





multiple competing wound care initiatives going on

stated in organization’s mission statement

simultaneously

Lots of new graduates  high levels of engagement and



{Attributes of the organization}

Integumentary system assessment has been inconsistently
documented by both RNs and providers

High rates of critical care certified RNs
Opportunities

External Origin

Additional weaknesses  lack of streamlined focus with

Dedication to healthcare education and research  as

enthusiasm


Adequate resources were present  utilization of
resources was lacking



application
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Threats



Greatest opportunity  Magnet status attainment



Environmental trends/external changes  surplus of

lacking Magnet status (Magnet status attainment could be

RNs and consequently, potential for improved staffing

turned into an opportunity as well)

in the future


Additional opportunities  onboarding of lots of new
staff, many skin-related projects pushed forward, and
interest in nursing empowerment





Biggest threat  competition with other hospitals and

Other obstacles  lawsuits, low public opinion,
decreased patient experience, and unseasoned leadership
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External forces  high acuity patients and changing
healthcare and political landscape that could potentially
affect reimbursement
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Appendix C
Table 3
Evidence Table
Artic Author &

Evidence

Sample,

Study

Observab

le #

Type

Sample

findings

le

ce

Size,

that help

Measures

Level

Setting

answer the

&

EBP

Qualit

Question

y

1

Date

Coyer &

Systemati

11 studies

Limitations

Eviden

Critical care Incidence

Older

Level

Campbell c review

RNs should

studies were

III

, 2017

have been

included as

aware of

no date

and

limitations

equipped to

were

manage

applied.

IAD as it
was a
common
skin
condition
and
complicatio

of IAD
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n seen in
the ICU and
could have
impacted
and lead to
HAPUs.
2

Coyer et

Pre- and

207

The use of

Incidence

Lack of

Level

al., 2016

Post-

patients in

an

of IAD

quantificatio

II

interventi

an adult

evidence-

n of

on study

ICU in a

based

diarrhea.

hospital in bundle
Australia

reduced the
incidence of
IAD

3

Donovan

Retrospec

Sample of

The HAPU

Incidence

Narrow

Level

et al.,

tive

3 units

rate

of

scope of

II

including

decreased

HAPUs

patient

a 22-bed

from 4.4%

population at

Surgical

to 2.8%,

a single

2016

ICU, a 26- exceeding

practice site.

bed mixed the goal of a

All

acuity unit 15%

interventions

with 16

were

reduction
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ICU beds

by

implemented

and 10

standardizin

together,

step-down g the

which made

beds, and

electronic

it difficult to

a 35-bed

documentati

determine

ortho-

on process,

the isolated

neuro-

equipment

impact of

trauma

monitoring,

each

step-down OOB
unit in a

monitoring,

913-bed

and an

hospital

interdiscipli

that was

nary

part of a

rounding

1200-bed,

checklist.

intervention

level I
trauma,
health
system in
Delaware.
4

Gray, &

Descriptiv 5342 adult IAD was an

Incidence

Missing data

Level

Giuliano,

e and

of IAD

from the

V

2018

patients in

independent

acute care

risk factor

electronic
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correlatio

facilities

for HAPUs

surveys as

nal

in 36

and must be

not all

states

addressed

survey fields

within the

when trying

were

United

to prevent

mandatory.

States

HAPUs.

Lack of
standardized
training in
the
assessment
of IAD and
HAPU
severity as
no validated
instrument
was used.
Data was
gathered
through a
large variety
of different
facilities of
varying sizes
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and settings
that had
different
interventions
and products
in place.
5

Kayser et

Retrospec

99,876

Device

Incidence

The surveys

Level

al., 2018

tive

adult

related

of device

were self-

II

patients

HAPUs

related

reported and

among

required

HAPUs

therefore

varying

specialized

some of the

facilities

attention as

data fields

including

they formed

were left

acute

faster than

incomplete.

care,

non-device

The survey

long-term

related

did not

care,

HAPUs.

include a

rehabilitat

This

“other”

ion, long-

included

device

term acute proactive

option.

care

and timely

“Indetermina

hospitals,

assessment

ble” was an

and

available
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and

prevention

option used

hospice.

intervention

to describe

s.

the stage of

Common

the device

device

related

related

HAPU.

HAPU

Only adults

locations

were

included the

included.

face, head,

The data was

and ears,

only coming

and they

from

were

facilities that

usually

were

caused by

volunteering

respiratory

to participate

devices.

in the
survey,
rather than
including
any
mandatory
reporting.
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52

McNicho

Systemic

4 high-

An

Incidence

The

Level

l et al.,

review

quality

algorithm

of

algorithm

III

HAPUs

was

2015

systematic was used to
reviews

help select

specifically

with

the proper

designed for

meta-

support

use in adult

analysis

surface

and bariatric

based on

patients with

the Braden

prolonged

mobility

lengths of

and

stay so it

moisture

may be

scale

difficult to

results.

apply this to
other
settings.
High level
evidence
regarding
the different
support
surfaces and
their optimal
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usage within
the
everchangin
g healthcare
environment
was lacking.
Clinical
evidence
regarding
the use of
the Braden
moisture and
mobility
scale scores
as predictors
of HAPU
risk were
also lacking.
Some
decisions
regarding
the
algorithm
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relied on
consensus
among
members of
an expert
panel rather
than higher
levels of
evidence.
7

O’Toole

Retrospec

155 adult

The

et al.,

tive

patients

2017

Observer

Level

incidence of of

bias.

II

that were

tracheostom

tracheost

Regression

18 years

y related

omy

to the mean

old and

HAPUs

related

in the post-

older who

decreased

HAPUs

intervention

underwent from
open

10.93%

surgical

prior to the

placement

use of the

of a

standardize

tracheosto

d post-

my tube at tracheostom
a single

y care

Incidence

period.
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bundle

urban

protocol to

tertiary

1.29%.
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care
center.
8

Preventin

Non-

g, 2017

profit

N/A

Tools were

N/A

Non-

Level

provided to

research

V

public

help guide

study

education

the

al

implementa

resource

tion plan

associated
with
AHA
9

Quick

Journal

Safety,

article

N/A

2018
10

Safety

N/A

Non-

Level

actions to

research

V

consider

study

Still et

Pre- and

507

A turning

Incidence

It was

Level

al., 2013

Post-

patients in

team

of

difficult to

II

interventi

a 20-bed

dedicated to

HAPUs

distinguish

on study

SICU in a

turning

whether

university

SICU

other factors

hospital

patients

unrelated to
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every 2

the

hours

implementati

reduced the

on of the

incidence of

turn team

HAPUs.

were
responsible
for the
decrease in
HAPUs.
The amount
of HAPUs
POA during
the study
remained
unknown.
The
frequency of
nursing
assessment
differed
between the
pre and post
phases.
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57

Tayyib &

2-arm

2 Saudi

The use of

Incidence

Time

Level

Coyer,

cluster

Arabian

an

of

demands and 1

2017

randomiz

tertiary

evidence-

HAPUs

high

ed control

referral

based

workloads

trial

hospital

bundle

for staff.

ICUs

reduced the

Limited RN

incidence of

knowledge.

HAPUs.
12

Zaratkie

Retrospec

Level 1

The

wicz et

tive

trauma/bu

al., 2010

Incidence

Issues

Level

incidence of of

around

II

rn center

HAPUs per

staffing

in Seattle

1,000

resources.

WA

patient-days

Lack of

decreased

consistent

from 1.89 to

staff

0.86 and the

documentati

rate per 100

on.

admissions

New EMR

decreased

for the

from 1.4 to

facility with

0.6 because

multiple

of the

updates and

intervention

changes.

HAPUs
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identificatio
n of HAPUs
using the
EMR.
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Appendix D
Figure 1
Iowa Model

Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright 2015. For
permission to use or reproduce, please contact the University of Iowa Hospitals and Clinics at 319-384-9098.
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Appendix E
Figure 2
Plan, Do, Study, Act

(Plan, 2016)

60

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

Appendix F
Figure 3
Educational PowerPoint

61

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

62

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

63

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

64

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

65

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

66

IMPLEMENTING A HOSPITAL-ACQUIRED PRESSURE ULCER INTERVENTION

Appendix G
Figure 4
Methodology Map

RN takes Pre-test

RN watches SSKIN’D educational
PowerPoint on HealthStream

RN takes post-test and scores 100%

HAPU occurs despite prevention
measures

RN identifies HAPU and manages it
effectively. RN documents HAPU in
TA and the EMR using the SSKIN’D
bundle.

RN notifies the rest of the care team
about the HAPU during
multidisciplinary rounds

RN is audited by ICU charge RN upon
daily audit and by wound care team
during weekly “Wounds-day”

HAPU is treated early and resolves

RN fails to identify and manage
HAPU.

Upon auditing, either the ICU charge
RN or wound care team identify a
HAPU and notifies the RN of failed
management as evidenced by lack of
documentation in TA and/or the EMR

RN is written up and must recomplete educational training on
HealthStream
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Appendix H
Table 4
Variable Table
VARIABLE

TYPE OF

THEORETI

OPERATIONAL

LEVEL OF

S

VARIABLE

CAL

DEFINITION

MEASUREMENT

DEFINITIO
N
Patient Age

Demographic

Chronologica As recorded in the
l age in years

Nominal/Categorical

EMR (actual
numeric value)

Patient

Demographic

Gender

Self-

Male; Female;

identified in

Transgender; Other

Categorical

EMR
Race

Demographic

Self-

White; Hispanic;

identified

A.A. = African

race in EMR

American; N.A. =
Native American or
American Indian;
Asian =
Asian/Pacific
Islander;
O = Other; Multiple

Categorical
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Weight

BMI

Demographic

Demographic

Based on

As recorded in the

kilograms

EMR (actual

(kg)

numeric value)

Based on

Based on BMI

BMI

classifications:

recorded in

Underweight < 18.5

EMR

Healthy weight 18.5-

69

Nominal

Nominal

24.9
Overweight 25-29.9
Obese ≥ 30
Braden Scale

Clinical

Based on the

1 = score of 19-23

characteristics

score derived

(no risk)

from

2 = score of 15-18

documenting

(mild risk)

the Braden

3 = score of 13-14

scale within

(moderate risk)

the EMR

4 = score of less than

Nominal/Categorical

9 (severe risk)
RASS Score

Clinical

Based on the

1 = +4 (combative)

characteristics

score derived

2 = +3 (very

from

agitated)

documenting

3 = +2 (agitated)

the RASS

4 = +1 (restless)

Nominal/Categorical
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within the

5 = 0 (alert and

EMR

calm)
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6 = -1 (drowsy)
7 = -2 (light
sedation)
8 = -3 (moderate
sedation)
9 = -4 (deep
sedation)
10 = -5 (unarousable
sedation)
GCS score

Clinical

Based on the

Based on the score

characteristics

score derived

derived from

from

documenting the

documenting

GCS within the

the GCS

EMR. Severe = GCS

within the

3-8; Moderate =

EMR

GCS 9-12; Mild =

Nominal/Categorical

GCS 13-15
CAM Score

Clinical

Based on

characteristics

documentatio = Negative; ND =
n of the
CAM score

Pos. = Positive; Neg.

Not documented

Categorical
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within the
EMR
Location

Location

Based on location

from which

from which

recorded in EMR

Patient was

they were

Admitted

admitted

From

from

HAPU Stage

Demographic

Clinical

Based on the

1 = Stage 1; 2 =

Characteristics

National

Stage 2; 3 = Stage 3;

Pressure

4 = Stage 4; DTI;

Ulcer

Unstage =

Staging

unstageable

Categorical

Nominal/categorical

System as
classified by
the National
Pressure
Ulcer
Advisory
Panel
HAPU

Clinical

Based on

As recorded in the

Location

characteristics

chart audits

EMR

of nursing

Categorical
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documentatio
n in the EMR
Surface

Clinical

Based on

As recorded in the

Support

characteristics

chart audits

EMR

Categorical

of nursing
documentatio
n in the EMR
RN Skin

Clinical

Based on

As recorded in the

Assessment

characteristics

chart audits

EMR and TA

Categorical

of nursing
documentatio
n in the EMR
and TA
HAPU

Clinical

Based on

Documentati

characteristics

chart audits

Y = Yes; N = No

Categorical

Nominal/categorical

on in

of nursing

Provider

documentatio

Note

n in the EMR

Right Upper

Based on the

0 = no muscle

Extremity

Medical

activation; 1 = trace

Strength

Research

muscle activation; 2

Council

= muscle activation

Manual

without gravity; 3 =
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Muscle

muscle activation

Testing scale

against gravity; 4=

73

muscle activation
against some
resistance; 5 =
muscle activation
against examiner’s
full resistance;
Withdraws =
Withdraws to pain;
Localizes =
Localizes to painful
stimuli; ND = Not
documented
Left Upper

Clinical

Based on the

0 = no muscle

Extremity

characteristics

Medical

activation; 1 = trace

Research

muscle activation; 2

Council

= muscle activation

Manual

without gravity; 3 =

Muscle

muscle activation

Testing scale

against gravity; 4=

Strength

muscle activation
against some

Nominal/categorical
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resistance; 5 =
muscle activation
against examiner’s
full resistance;
Withdraws =
Withdraws to pain;
Localizes =
Localizes to painful
stimuli; ND = Not
documented
Right Lower

Clinical

Based on the

0 = no muscle

Extremity

characteristics

Medical

activation; 1 = trace

Research

muscle activation; 2

Council

= muscle activation

Manual

without gravity; 3 =

Muscle

muscle activation

Testing scale

against gravity; 4=

Strength

muscle activation
against some
resistance; 5 =
muscle activation
against examiner’s
full resistance;

Nominal/categorical
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Withdraws =
Withdraws to pain;
Localizes =
Localizes to painful
stimuli; ND = Not
documented
Left Lower

Clinical

Based on the

0 = no muscle

Extremity

characteristics

Medical

activation; 1 = trace

Research

muscle activation; 2

Council

= muscle activation

Manual

without gravity; 3 =

Muscle

muscle activation

Testing scale

against gravity; 4=

Strength

muscle activation
against some
resistance; 5 =
muscle activation
against examiner’s
full resistance;
Withdraws =
Withdraws to pain;
Localizes =
Localizes to painful

Nominal/categorical
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stimuli; ND = Not
documented
Musculoskel

Clinical

Based on

As recorded in the

etal

characteristics

chart audits

EMR

Interventions

Nominal/categorical

of nursing
documentatio
n in the EMR

Turning

Clinical

Based on

Y = Yes; N = No;

Every 2

characteristics

chart audits

N/A = order not to

of nursing

turn patient

Hours

Categorical

documentatio appropriately
n in the EMR documented within
EMR
Wound

Clinical

Based on

Measured

characteristics

chart audits

Y = Yes; N = No

Categorical

Nominal/categorical

of nursing
documentatio
n in the EMR
Incontinence

Clinical

Based on

As recorded in the

Status

characteristics

chart audits

EMR

of nursing
documentatio
n in the EMR
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Incontinence

Clinical

Based on

Written response of

Devices in

characteristics

chart audits

incontinence device

of nursing

in place; N/A = Not

Place
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Categorical

documentatio applicable; ND =
n in the EMR Not documented
Diet

Clinical

Based on

As recorded in the

characteristics

chart audits

EMR

Categorical

of nursing
documentatio
n in the EMR
Feeding

Clinical

Based on

Written response of

Assistance

characteristics

chart audits

feeding assistance

of nursing

needed

Needed

Categorical

documentatio
n in the EMR
Nutrition

Clinical

Based on

Consult in

characteristics

chart audits

Place

Y = Yes; N = No

Categorical

Nominal/categorical

of nursing
documentatio
n in the EMR

Device

Clinical

Based on

As recorded in the

Related

characteristics

chart audits

EMR

of nursing
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documentatio
n in the EMR
Device Care

Clinical

Based on

Y = Yes; N = No;

characteristics

chart audits

N/A = Not

of nursing

applicable

Categorical

documentatio
n in the EMR
Wound/Dres

Clinical

Based on

Based on chart audits Categorical

sing Care

characteristics

chart audits

of nursing

of nursing

documentation in the

documentatio EMR
n in the EMR
Length of

Clinical

Number of

As recorded in the

Stay (LOS)

characteristics

days

EMR

Nominal

hospitalized
Disposition

Clinical

Disposition

Home; LTC = Long

characteristics

post-

Term Care; LTACH

hospitalizatio

= Long Term Acute

n

Care Hospital; SNF
= Skilled Nursing
Facility; SAR =
Subacute Rehab;

Categorical
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Expired; N/A = Still
hospitalized
Patient

Clinical

Based on

Written response of

Diagnoses

characteristics

chart audits

patient diagnoses

Categorical

of
documentatio
n in the EMR
HAPU

Clinical

Based on

Documented

characteristics

chart audits

in MIDAS

Y = Yes; N = No

Categorical

Y = Yes; N = No

Categorical

Y = Yes; N = No

Categorical

Y = Yes; N = No

Categorical

of Midas

HAPU

Clinical

Based on

Documented

characteristics

chart audits

in TA

of nursing
documentatio
n in TA

Medical

Clinical

Based on

Doctor (MD)

characteristics

chart audits

Notified

of nursing
documentatio
n in the EMR

RN Notified

Clinical

Based on

characteristics

chart audits
of nursing
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documentatio
n in the EMR
“Four Eyes”

Clinical

Based on

Documented

characteristics

chart audits

Y = Yes; N = No

Categorical

Y = Yes; N = No

Categorical

Categorical

of nursing
documentatio
n in the EMR
Present on

Clinical

Based on

Admission

characteristics

chart audits
of nursing
documentatio
n in the EMR

Past Medical

Clinical

Based on

Written response of

History

characteristics

chart audits

patient’s past

of

medical history

documentatio
n in the EMR
COVID-19

Clinical

Based on

Pos. = Positive; Neg.

Status

characteristics

chart audits

= Negative

of
documentatio
n in the EMR

Categorical
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HAPU

Clinical

Based on

Y = Yes; N = No;

Documented

characteristics

chart audits

ND = No CCRN

in Critical

of

documented

Care

documentatio

Rounding

n in the EMR

Note
(CCRN)
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Categorical
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Appendix I
Figure 5
Pre-test and Post-test Questions
1) What is a risk factor for developing pressure ulcers? Select all that apply.
a. Limited sensation
b. Medical devices
c. Limited mobility
d. Increased moisture
e. Friction and shearing
f. Poor nutrition
2) What risk factor for developing pressure ulcers is not included within the Braden scale?
a. Sensation
b. Moisture
c. Mobility
d. Nutrition
e. Friction and shearing
f. Medical devices
3) True or False: Pressure ulcers are the cause for the most common type of lawsuits
hospitals are faced with.
a. True
b. False: Pressure ulcers are the 2nd most common cause. Wrongful death is the
most common cause.
4) What would describe an activity score of 2 within the Braden Scale?
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a. Bedfast
b. Completely immobile
c. Chair fast
d. Very limited
e. All patients too young to ambulate OR walks frequently
f. No limitation
5) What is the best bed to use for a patient that weighs more than 400 lbs.?
a. Compella with air
b. Envision
c. Envella
d. Progressa
e. Tri-Flex
6) Who should you contact to receive a trapeze for your patient if needed?
a. Charge RN
b. Physician
c. Wound care team
d. Bed board
e. Case manager
7) On what bed can you use the blue chux?
a. Compella with air
b. Envision
c. Envella
d. Progressa
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e. Any bed surface
8) What is the weight limit for repositioning patients using the blue chux?
a. 200 lbs.
b. 300 lbs.
c. 400 lbs.
d. 500 lbs.
e. There is no weight limit
9) True or False: The number of annual deaths caused by opioid overdoses is equal to the
number of deaths caused by pressure ulcers.
a. True
b. False
10) How many blue chux should be used at one time? Select all that apply.
a. One blue chux, no draw sheet
b. One blue chux and one draw sheet
c. 2 blue chux, no draw sheet
d. 2 blue chux and one draw sheet
e. 3 blue chux, no draw sheet
11) How often should the ETT be rotated?
a. PRN
b. Every 1 hour
c. Every 2 hours
d. Every shift
e. Every 24 hours
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12) When should tracheostomy sutures be removed?
a. 3rd day post-op
b. 5th day post-op
c. 7th day post-op
d. 10th day post-op
e. 14th day post-op
13) What is not included in daily required RN documentation for pressure ulcers? Select all
that apply.
a. Wounds-days
b. Assessment of wound or dressing for all wounds
c. Prevention measures in place
d. Treatment measures being done
e. Midas reporting
14) What is required to be compliant with the “4 eyes – paired RN skin assessment?” Select
all that apply.
a. 2 RNs must be present
b. Assessment must be done within 2 hours of admission
c. Four Eyes done with ___ RN must be documented
d. Pressure ulcer must be documented within Tissue Analytics®
e. Assessment must be done within 4 hours if a patient is off the floor for more than
4 hours
15) Where are wound care orders located within Cerner?
a. Consults
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b. Continuous solutions
c. Non-categorized
d. Patient care
e. Notify/precautions
16) What device could potentially lead to skin breakdown and pressure ulcers? Select all that
apply.
a. Nasogastric tube
b. Indwelling bladder catheter
c. Pulse oximeter
d. Oxygen nasal cannula
e. Intermittent pneumatic compression and elastic stockings
17) True or False: A device related pressure ulcer can only occur if a device is in direct
contact with the skin.
a. True
b. False: A device related pressure ulcer can occur if a device is in direct or indirect
contact with the skin or implanted under the skin.
18) Where can pressure ulcers occur on the body?
a. Sacrum and ischium
b. Bony prominences
c. Head and neck
d. Moist areas
e. Any site on the body
19) What is not included within the original SSKIN bundle?
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a. Devices
b. Surface
c. Skin inspection
d. Keep moving
e. Incontinence/moisture
20) What are some conditions/factors for patients in the ICU that can place them at increased
risk for pressure ulcers? Select all that apply.
a. Diabetes
b. Inability to communicate
c. Use of vasopressors
d. Previously damaged skin/soft tissue sites
e. Malnutrition
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Appendix J
Figure 6
Specialty Bed Algorithm
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Appendix K
Figure 7
Four Eyes

(Eliminating, 2020)
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Appendix L
Table 5
Gantt Chart
TASK

START

END

Submit to IRB

Jul-20

Aug-20

Pre-intervention

Jan-21

Jan-21

Intervention

Feb-21

Feb-21

Post-intervention

Mar-21

Mar-21
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Appendix M
Figure 8
Frequency of HAPUs
Pre-

Post-

Intervention Intervention

Days in Period
ICU Patient Days
Pressure Ulcers

Period

Period

Overall

29

31

60

953

1,161

2,114

12

13

25

12.6

11.2

11.8

Pressure Ulcers per 1,000 ICU
Patient Days
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Appendix N
Figure 9
Length of Stay Analysis for HAPUs
Pre-

Post-

Intervention Intervention
Period

Period

Overall

Average length of stay

36.2

42.8

39.6

Minimum length of stay

19.0

15.0

15.0

Maximum length of stay

68.0

83.0

83.0

Standard deviation length of stay

18.5

24.5

21.6
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Appendix O
Figure 10
Staging for HAPU Cases
Pre-

Post-

Intervention Intervention
Period

Period

Overall

Stage 1

0

0

0

Stage 2

2

1

3

Stage 3

0

1

1

Stage 4

0

0

0

Unstageable

4

3

7

Deep Tissue Injury

6

8

14

12

13

25

Total
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Appendix P
Figure 11
Braden Scores for HAPU Cases
Pre-

Post-

Intervention Intervention
Period

Period

Overall

12.2

11.5

11.9

Minimum Braden Score

10

9

9

Maximum Braden Score

16

15

16

Standard Deviation Braden Score

2.6

2.1

2.3

Average Braden Score

Note: The Braden score was not documented in 3 HAPU cases, all within the pre-intervention
period.
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Appendix Q
Figure 12
Chi-Square Analysis

Actual number of pressure ulcers
Expected number of pressure ulcers

Pre-

Post-

Interventio

Interventio

n

n

Period

Period

12

13

11.3

13.7

Chi-Square statistic

0.09

Degrees of freedom

1

P-Value

0.77

Critical value

0.05
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Appendix R
Figure 13
Run Chart Comparing HAPU Incidence Before and After the Intervention
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Appendix S
Figure 14
RNs Reached Through Education
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